I. INTRODUCTION
In recent years there have been remarkable advances made in the field of A-harmonic tensors. Many interesting results of conjugate A-harmonic tensors and their applications in fields such as quasiregular mappings and the theory elasticity have been found recently. The A-harmonic tensors are the solutions of the A-harmonic equation which is an important extension of the pharmonic equation in, 1 p > , In the meantime, the pharmonic equation is a natural generalization of the usual Laplace equation. The A-harmonic equation is intimately connected to the fields such an quasiconformal mappings, potential analysis and the theory of elasticity, etc. In recent years the classical Hardy-Littlewood inequality has been generalized into different versions in n R . The purpose of this paper is to establish parametric weighted inequalities for solutions of the A-harmonic equation. The main results are inequality (21) , it contains two parametric that enable us to make different choices to obtain the required versions. And these parameters make the Hardy-Littlewood inequalities more flexible and useful. As applications of the local result, we also obtain global results inequality (33).
Throughout this paper, we always assume that M is a Riemannian, compact, oriented and C ∞ smooth manifold without boundary on 
In this paper we always assume that Ω is a bounded domain in n R , we use B to denote a ball and B σ is the ball with the same centers B and with
We do not distinguish the balls from cubes in this paper. adjust column length. On the last page of the paper, the n -dimensional Lebesgue measure of a set n E ⊂ ℜ is denoted by E , we call ( ) 
( ) ,
L Ω Λ is a Banach space with norm
we denote the exterior derivate by
for 0,1, ,
is given by
Definition 1.1. We call u a P-harmonic function if u satisfies the P-harmonic equation
with 1 p > , its conjugate in the plane is q-harmonic
note that if 2 p q = = , we get the usual conjugate harmonic functions. Definition 1.2. We call ω a doubling weight and write
for all balls B with, 2B ⊂ Ω if this condition holds only for all balls B with 4B ⊂ Ω , then ω is weak doubling and we write ( ) WD ω ∈ Ω . Historically the origin of quasiconforml mappings is connected with developments of the methods of complex functions. Since the power of this concept was first realized, quasiconformal mappings have engaged the attention of many prominent mathematicians and the theory has been greatly expanded to higher dimensions. In higher dimension one might consider the coordinate function of a quasiconformal mapping. These are rather special solutions fo an A-harmonic equation (they are coupled by system of the first order partial differential equations) like conjugate harmonic functions are coupled by the Cauchy-Riemann system.
In recent years there has been new interest developed in the study of the A-harmonic equation for differential forms, largely pertaining to application in quasiconformal analysis and nonlinear elasticity that is:
In order to formula the Hardy-Littlewood type estimate it is required first of all that the equation is written in the form of a first order differential system:
In this way we obtain a pair ( ) (12)
, then we say that u is a solution to (12) . if for any
then we say that u is a supersolution (or subsolution). We can see that if u is a subsolution to (12) , then for ( ) 
the problem is to find a differential form in
called a solution to the obstacle problem of A -harmonic equation (12)with obstacle ψ and boundary values v or solution to the obstacle problem of A -harmonic equation (12) in 
for any B ⊂ Ω . β > and C , independent of ω , such that
for all ball with 
for all analytic functions f u iv = + in the unit disk D .
The above Hardy-Littlewood inequality has been generalized into many different versions. In 1985, T. Iwanic and C. Nolder generalize theorem2.5 into the following global Hardy-Littlewood inequality for Kquasiregular mappings. Let ( ) 1 2 , , ,
for , 1, 2, , i j n =  and p A is a constant, independent of f . Here
In fact, T. Iwanic and C. Nolder obtain above inequality in a class of domains, which contains the class of John domains, in 1999 Craig A. Nolder generalized the above result and proved the following important theorem about conjugate A-harmonic tensors. 
From theorem 2.6 we obtain ( ) ( ) 
Next setting, ( ) 
Substituting (23), (24), (25) into (22) 
Combining (23) and (27) 
This ends the proof of theorem 2.9.
Remark. The A-harmonic equation is not affected by adding a closed form u and a closed form to v .Therefore, any type of estimates between u and v must be modulo such forms, thus the inequality into Theorem 2.7 in equality to ( ) And the above inequality can be written as the following symmetric form:
If we choose qs λ = , thus theorem 2.9 reduces to the following symmetric version. 
then there exists a constant C , independent of u and v , such that ( )
for any domain 
Here c is any form in 
